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Qaims 

[1] 1. A diree-dimcnsionaliy netwodced silica composed of silica particles of 0 tolOO 

nm combimng by bridge chains of aliphatic, aronntic, polyimine, peptide, and 
polyether groups. 

2. A three-dimensionaily networked silica according to claim 1, wherein the 
length of bridge chains is ranged in 05 to 100 nm. 

3. A duee-dimensionally networked silica according to claim I, wherein the 
content of bridged chains per silica is ranged in 0.1 to 1.5 mmol/g. 

4. A tfaree-dimensionail y networked sUica spcording.to.chim.l ,_wberein.the 

combining reactions are earned out in toluene, xylene, octane, butanol as 
--^ solvents at 40 to 150°Cwith reflnxing. - - - - - ■. 

5. A three-dimensionally networked silica according to claim 1, wherein silica 
particles are combined by reacting sihne-coupled silica particles coupled widi 
trialkoxy silane having an anine subsdtuent and another silica particles coupled 
widi triaJkoxy silane having a glycidyl substituenL 

6. A three-dimensiondly networked silica according to claim 5, wherein the 
rexting pairs are amine and chloride, glycidyl and mercapto, glycidyl and 
hydroxyl, and anine and mercapto groups. 

7. A dnee-dimensionaliy networked silica according to claim 5, wherein the 
coupling reactions between silica pardcles and silane and between silane-coupled 
silica particles are carried out in toluene by refluxing. 

8. A t h ree-dimensionall y networked silica ax;ording to claim 5, wherein the 

silane having an anine subsdment is S-aminopropyltrlethoxy silane and the 
silane having a glycidyl substituent is 3-glycido-xypropyItrimethoxy silane. 
9. A three-dimensionally networked silica axording to claim 5, wherein the 
silane having an amine substituent is 3-aninopropyltriedioxy silane and the 
silane having a chloride substituent is 3-chloropropyltrimethoxy silane. 
lOrA three=dliueiisioiially iietwurked"silica"ECCording to cfeiin"5TwIv£rein"tBe 
silane having a mercapto substituent is 3-mercaptopropyltrimethoxy silane and 
the silane having a chloride substituent is 3-chloropropyltrimethoxy silane. 

11. A tiiree-dimensionjdly networked silica xcording to claim 5, wherein the 
silane having a mercapto substituent is 3-mercaptopropyltrimethoxy silane and 
the silane having a glycidyl substituent is 3-glycidyloxypropyltirmethoxy silane. 

12. A three-dimensionally networked silica xcording to claim 1, wherein silica 
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particles are combined by leacdng sibne-coupled silica particles with connecting 
materials with mnltifunctiond groups on tlieir ends in toluene by lefluxing. 

13. A three-dimensionally networked silica acxording to claim 12, wherein the 
connecting materials are diamines, dichlondes, diisocynates and dicaiboxylic 
acids with methylene chains of C -C . 

6 100 

14. A diree-dunension£illy networked silica according to claim 12, wherein silica 
particles are combined by reacting silica particles with dichlorides having 
methylene chains of C^-C^^ in toluene by refhixing, 

15. A three-dimensionally networiced silica according to claim 12, wherein 
connecting materials are diisocjanato having methylene chains of C -C 

_ , 6 — 100^ 

16. A three-dimensionally networked silica according to chim 12, wherein the 
silane having an amine substituent is 3-aiunopropyltriethoxy sikne and the 
connecting nBterial is dichloro, dibromo or diiodoalkane with the mediylene 
skeleMofC -C . 

6 40 

17. A tiiree-dhnensionally networked silica axording to claim 12, wherein the 
silane having an mercapto substituent is 3-mercaptopropyltrimethoxy sifene and 
the connecting material is dichloro, dibromo or diiodoaUane with the methylene 
skeletelofC -C . 

6 40 

18. A three-dimensionally networked silica according to claim 12, wherein the 
silane having a glycidyl substituent is 3-glycidyloxypropyltrimethoxy sihne and 
the connecting material is dismino or diisocynato £dlane with the methylene 

-skglc^o f C -C-: 

6 40 

19. A three-dhnensionally networked silica according to claim 12, wherein the 
silane having a glycidyl substiment is 3-glycidoxypropyltrimethoxy silane and 
the connecting material is polyethyleneimine wiA molecular weight 600-30,000. 

20. A three-dimensionally networked silica according to claim 19, wherein the 
skeletal ofconnecting materials is polyether of C -C . 

6 50 

21. A diree-dimensionally networked silica according to claim 1, wherein silica 

particles a re cnmhinftri by rea c t i ng , sili c a partic l e s are-Ai fectly reacting multt- 

functional coimecCing materials in toluene by refluxing. 

22. A three-dimensionally networked silica according to claim 21, wherein the 
multifunctional connecting materials are dichlorides widi the methylene skeletal 
ofC-C . 

6 40 

23 J A three-dimensionally networked silica according to claim 21, wherein the 
multifunctional connecting materials are diisoc>anates widi die methylene 
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skeledofC -C . 

6 40 

24. A threc-diincnsionally networked silica according to cbim 5, wherein die 

non-reacted amine groups are inxti\Qted by reacting widi chloroaDcane widi C 

C in toluene with refluxing. 
a 

25. A duee-dimensionally netwodced silica according to chim 5, wherein the 
non-ieacted anine groups are inactivated by reacting with monochloro or 
dichloro xetic xid. 

26. A three-dimensionally networked silica according to chim 5, wherein the 
non-reacted glycidyl groups are inactivated by reacting widi aoiinoaUane wldi C 
TC * intoluene wiUTfeflmng; 

27. A duee-dimensiondly networked silica according to claim 6, wherein the 
non-rexted chloride groups are inactivated by reacting widi aoiinoalkme with C 
-C in toluene with refluxing. 

4 12 

28. A diree-dimensionally networked silica xcording to claim 1, which is an 
additive with 5 to 100 phr to remforce tensile and mechanical properties of 
rubber compounds composed of zinc oxide,.stearic xid, curative accelerator, 
activator, processing oil, stsbilkers and retarder. 

29. A diree-dimensionally networked silica xcording to claim 28, which is an 
additive for rubber compounds composed of diene rubber, namral rubber, 
butadiene rubber, sQnrene-buiadiene rubber and butyl rubber as base rubber. 
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